Intr oduction
Persistent infections with human papillomavirus (HPV) are recognized as a major cause of cervical cancer. Genital infections with HPV are very common, and these infections are transmitted by sexual contact. 1 However, HPV infections in most cases disappear naturally in a relatively short period, and induce little risk of developing disease.
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The distribution of infectious high-risk HPV genotypes and the prevalence of CC in women varies worldwide. Clarification of the relation between clinical characteristics of CC and specific HPV genotypes in a local region may lead not only to implementation of a preventive strategy in that region, but also to an elucidation of the natural history of HPV infections compared with other regions in the world. In Japan, data on the distribution of HPV genotypes remains inadequate. To evaluate the possible effect of an HPV vaccine, we require knowledge of the pre-vaccination epidemiology of genital HPV infections. Thus, to determine the distribution and natural history of HPV infections in Nagasaki, Japan, we performed HPV genotype testing, cervical cytology and colposcopic biopsies.
We do not fully know the pathological mechanism that results in HPV infection developing into invasive cervical cancer (CC). During persistent infection, different viral characteristics along with HPV genotype may be important, such as the distribution of each type in the population and the ability to evade the host's immune system.
Another important factor in persistent infection could be related to the host, such as the host immune reaction against a specific HPV genotype, and sexual behavior.
Methods

Study population
The study included 625 subjects with abnormal cytology and/or histologically confirmed squamous intraepithelial lesions (SIL), or with clinically suspected invasive CC who required examination by colposcopy and directed biopsy. Cytology and HPV DNA test samples were collected in five hospitals in Nagasaki Prefecture from August 2007 through November 2009. Exclusion criteria were patients who had received therapeutic excisions previously or who had non-squamous neoplasms confirmed histologically. Thus, 86 subjects were excluded from the study.
The study protocol was approved by the Ethical Review Board of Nagasaki University and the other hospitals involved. All women were informed of the purpose of the study and gave their consent.
Sample collection and pathologic diagnoses
Specimens were collected using a Cervex Brush (Rovers Medical Devices, the Netherlands) and 
HPV genotyping test
Genotyping of HPV DNA in the SurePath preservative fluid after preparing glass slides was carried out using the Linear Array HPV Genotyping Test kit (Roche Molecular Systems, Inc., USA). The kit uses the PGMY09/PGMY11 primers 5 to amplify the L1 conserved region. Following polymerase chain reaction amplification, hybridization of the HPV amplicon was performed using an array of oligonucleotide probes that allowed independent identification of individual HPV genotypes. This kit can detect 37 HPV genotypes (6, 11, 16 atypical cells-cannot exclude HSIL (ASC-H) were not considered in this report. However, the HPV genotype distribution of the ASC-US group was similar to that of the LSIL group. The number of participants in the ASC-H group was too small to determine the distribution of HPV genotypes.
The 
DISCUSSION
The distribution of HPV genotypes in the LSIL group suggests that HPV 52 is the most frequently observed genotype among subjects with persistent HPV infections in Nagasaki. Other investigators also have reported that HPV 52 was dominant among women with normal cytology or cervical neoplastic lesions in Japan. [8] [9] [10] In the general population, the prevalence of HPV genotypes exhibit geographic differences in different countries, though HPV 16 is found to be most prevalent worldwide. 7, 11 In pre-neoplastic and cancer cases, the geographic differences in prevalence of HPV genotype are diminished and HPV 16 tends to be the most dominant all over the world. HPV 18 and HPV 31 infections have also been reported to show higher prevalence in CIN and CC patients, but in the current study, there was a low prevalence of HPV 18 in the HSIL group. In the SCC group, the prevalence of HPV 18 was similar to that of HPV 52 and 58, although there was a lower number of single infection cases. Because four cases of multiple infections included HPV 18 as well as HPV 16 and 52 infections, the contribution of HPV 18 infection in the SCC group was difficult to evaluate.
In the LSIL group and the HSIL-SCC group, the distribution of HPV genotypes was different; the most marked differences between the HSIL-SCC group and LSIL group were a more than doubling of the HPV 16 genotype and the disappearance of HPV 56 infection in the former. HPV 16, HPV 52 and HPV 58 belong to the same alpha-papillomavirus species No. 9 family (A9 HPV family), which also includes HPV 31, 33, 35 and 67. However, HPV 56 belongs to the A6 HPV family, which also includes HPV 53 and 66.
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Interestingly, the LSIL group had the lowest single infection rate of HPV (53.8%) ( Table) and the rate of single infection was higher (67.7%) in the HSIL group. The SCC group showed the highest rate of single infection (86.6%). This finding has also been reported by other investigators and was suggested to support a monoclonal origin for cancer
The results indicated that the prevalence of the A6
HPV family was not small, especially in the Nagasaki LSIL group, but this HPV family was less likely to continue into persistent infection, and the observed prevalence of HPV 56 infection was found to be reduced in the HSIL and SCC groups. 
